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Copy of U.S. Patent No. 3,469,369 (to Helmke), which is an English-language 
equivalent to the German-language patent publication No. DE 16 19 940 applied in the 
August 12, 2008, final official action. 



United States Patent O cc P , tented J'S 

1 2 

for outgassing into a vacuum chamber. The first effluent 

3,469,369 fraction may be discarded and the pure fluid is tapped di- 

METHOD FOR PREPARING AND APPLYING rectly from the vacuum chamber. 

A VISCOUS FLUID The invention in one embodiment, hereinafter described 

George E.HeIrake, Bernards i Township, Somerset County, for ii mstrative purposes, comprises a pressure chamber 

N „^T&v«mL^^^^^ ^Z' ™ d a ^tet separated by a filter assembly. 

Hon rfNew York 7 The fluid is Dlaced in tte P ressure chamber mitiaIlv under 

Filed Dec. 29, 1966. Ser. No. 605,690 relatively little pressure. The air present in the filter 

Lit CI. BOld 19/00 assembly, importantly that in the filter membrane, is 
U.S. CI. 55—46 X Claim 10 concurrently evacuated. When a suitable vacuum level is 

____ reached, the pressure in the pressure chamber is increased 

. ■ - t0 | orce tfle fluid tm . ougn tne n j ter ana mt0 tjjg vacuum 

ABSTRACT OF THE DISCLOSURE chamber. By deaerating the filter before the fluid c< 
A process is disclosed for introducing a viscous epoxy 



it, one avoids the problem of air entrainment occurring 



resin at a temperature range of 50 to 60° C. into the upper 15 Heretofore in the filter itself Further, the filtrate is not 
of two chambers which are separated by a . membrane- recontammated between the filtering and outgassing steps. 



type filter of pore size in the range of 0.05 to 10.0 microns Pursuan to another facet of the invention the pure 
and outgassing the filter and the lower of said two cham- nmd is extracted directly from the vacuum chamber to 
bers. The resin is thereafter forced through the filter permit discardmg of the first fraction and, advantageously, 
by inert gas pressure. Degassing the resin in the lower 20 to enable direct deposition of the fluid onto a workpiece. 
chamber by maintaining the vacuum therein for about 5 One broad feature of the invention, accordingly, con- 
to 10 minutes is then followed hy applying the resin di- cerns the combining - m a high viscosity fluid treatment 
rectly from the lower chamber onto a substrate. process^ of the heretofore separate steps of filtering and 

outgassing. 

, 25 A further feature of the invention relates to the out- 

This invention relates generally to purification of high Easing of the filter itself before the filtering step in the 

viscosity fluids; and more specifically concerns a method treatment of .high .viscosity filters 



of pressure filtering and vacuum outgassing of such fluids. These and other objects, features and advantages of 
Occasionally it is critical that a high viscosity fluid the invention will be more apparent from a reading of 
. (100 to 10,000 cps.) be thoroughly freed of microparti- 30 the description to follow of an illustrative embodiment 
cles and bubbles to meet the requirements of a given end tne ,E?° f > taken m conjunction with the drawing in wfuch: 
product. Examples of such cases include achieving ex- 1 » a schematic diagram of an apparatus for 
ceedingly thin acoustic bonds with epoxy resins, realizing ctt S™S ' ff the mv ent«>n; and . 
very fine edge definition with photo resist materials, re- *?G. 2 is a sectional front view of the apparatus, 
ducing light scattering impurities in optical adhesive ma- 35 , ^ ? VB ^ apparatus for practicing the invention is 
terials, producing encapsulants free of microbiological sho ™ m f} G - 1 as comprising a gas pressure line 1 and 
contaminants, and reducing the particulate contamina- a vacuuln Ime 2 connected respectively to a pressure cham- 
tion level in precision device lubricants. be t r J and a vacuum chamber 4. These chambers are sepa- 
The various current filtering and outgassing procedures, rated b . v a section 5 which supports the filters. Suitable 
a pi regulating valves 6, 7 and 8 are located m the vacuum 



however, exhibit one or more disadvantages when c uu - — -, - 
fronted with both high viscosity fluids and a submicron and pressure hnes. 
pore size filter, and the result is a filtrate too impure for , ™- } dlustrate in detail the structure of chambers 
the above cases. One problem, for example, is that the fil- 3 ' 4 f nd f ctIon , 5 - Chamber 3 is constructed advanta- 
tering and outgassing steps typically are physically sepa- geously of metal and comprises a hollow interior 9, a 
rated and there is thus a chance for particles to recontami- 4g ^ 10 to f, hich pressure line 1 attaches, a fluid inlet 11 
nate the fluid during handling. Further, the filter itself is Wlth a suitable pressure valve 12, and a bottom flange 13. 
a source of bubbles, their size depending on the filter pore ^ fi Iter su PP°rt section 5 comprises a member 14 with 
size. In low viscosity fluids these bubbles readily rise to the a peripheral flange 15 that mates with flange 13, a duct 
surface and disperse, but in fluids of high viscosity the 16 and a t0 P funnel section 17. The latter includes an an- 
bubble movement, especially of small bubbles, is inhibited so nular section IS above it which supports a filter assembly 
even under high outgassing vacuum. Such unpurged bub- ™ s assembly comprises advantageously a perforated 
bles constitute captive discontinuities which render the stainless steel sheet, a medium mesh wire and finally a 
fluid unusable for critical cases. ®" e mesn wir e (none shown) which provide support for 
An additional problem unsolved by prior art fluid puri- a membrane-type filter known in the art. These have a 
fication techniques relates to the organization of the steps 55 P or e size of from 0.05 micron to 10 microns, depending 
in a way that allows the first effluent fraction of the proc- on the degree of filtration necessary, 
essed fluid to be discarded and the pure substance to be A rubber gasket 20 is provided around the bottom of 
applied directly to the workpiece. interior 9 as a seal between chamber 3 and member 5 
Accordingly, the following are all objects of this in- after they are joined by suitable means such as screws 21. 
vention: 60 Vacuum chamber 4 comprises a glass vacuum bell jar 
To successfully free a viscous fluid of microparticles 22 which has side neck 23 attaching to vacuum line 2 and 
and microbubbles; bottom neck 24 sealed, for example, by a stopper 25. The 
To prevent the recontamination of a filtered fluid prior top edge of jar 22 seats around the underside of flange 
to the outgassing step; 15 with the aid of a gasket 26. The bell portion of jar 22 
To efiminate the production of microbubbles by the 65 rests on a support gasket 27 located around an accommo- 
filter itself ; dation in the bottom of chamber 4. The latter is fixed to 
To discard the first fraction of treated fluid; and the assembly of member 5 and chamber 3 by a clamping 
To apply the pure fluid directly to its point of use. ring 28 which engages threads 29 on chamber 4 and flange 
These problems are solved in accordance with the in- 13 of chamber 3. 
vention by a method in which the fluid is forced under 70 The external surfaces of filter assembly 19 advanta- 
pressure through a membrane-type filter only after the geously are finished with black oxide so that its tempera- 
filter itself has been outgassed, and thereafter fed directly ture may be conveniently raised using an infrared heat 
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lamp (not shown). Heating speeds up the nitration of 
stable high viscosity fluids, as is well known. 

In a typical application of the inventive method for 
filtering an epoxy resin, a filter of 0.1 micron absolute 
pore size is used. The resin is introduced into the pressure g 
chamber 3 and the filter assembly temperature is raised 
to within a range typically of 50-60° C, the specific range 
set by the heat dependence of the polymerization of the 
epoxy. 

Next, the bell jar is exhausted by a trapped mechanical 1( j 
vacuum pump, for example, to a vacuum of better than 
1 mm. of mercury. The pumping also equally exhausts 
the air from the filter assembly and filter membrane but 
is insufficient to draw the fluid therethrough. Thereafter, 
an air or suitable inert gas pressure sufficient to force ig 
the heated epoxy through the filter membrane is applied. 
The epoxy settled in the bell jar is outgassed for a period 
averaging five to ten minutes. 

After the first fraction is discarded, the resultant prod- 
uct now is applied directly to a substrate, for example, 20 
such as 30. Under the above conditions, a volume of about 
10 ml. can be filtered in about five minutes, which is well 
within the pot life of many resin formulations. It is neces- 
sary to replace the old filter membrane after each use and 
to maintain the parts contacting the filter at a high level 25 
of cleanliness. The entire operation should be carried out 
in a work space having a low particulate contamination, 
e.g., a laminar flow hood. 

It is to be understood that the embodiments described 
herein are merely illustrative of the principles of the in- 30 
vention. Various modifications may be made thereto by 
persons skilled in the art without departing from the spirit 
and scope of the invention. 

What is claimed is: 

1. A method for purifying an epoxy resin destined for 35 
use as an acoustic bonding agent on a substrate, including 
the steps of: 

mounting a membrane-type filter having a pore size of 



from 0.05 to 10.0 microns atop an assembly con- 
sisting of a plurality of wire mesh screens and a 
stainless steel perforated sheet; 

disposing said filter and assembly between an upper 
and a lower chamber maintained at a temperature 
of between 50° C. and 60" C; 

introducing epoxy resin into said upper chamber with- 
out the application of pressure; 

exhausting said lower chamber to a vacuum level mar- 
ginally above the level sufficient to draw said resin 
through said filter and assembly; 

thereafter, forcing said resin through said filter and 
assembly with pressure of an inert gas applied to the 
upper surface of said resin; 

maintaining for a period of from 5 to 10 minutes the 
said vacuum level within said lower chamber while 
said resin is forced thereinto, thereby to outgas said 
resin; and 

thereafter applying the filtered and outgassed resin as 
an acoustic bonding agent directly from said lower 
chamber onto a substrate, 
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